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HEAD acoustics presents innovative measurement technology for 
optimizing speech and audio quality at the MWC 2017

At the Mobile World 
Congress 2017, the 
most important trade 
fair in the area of mobile 
communication, HEAD 

acoustics presents its latest solutions for measuring, analyz-
ing and optimizing speech and audio quality in the telecom-
munication ś sector. From February 27, exhibition visitors in 
Barcelona have the opportunity to learn everything about 
the products at first hand in Hall 7 booth 7J65.
Among the highlights is the hardware and software solution 
for testing EVS-capable mobile phones. The measurement 
front end MFE VIII.1 and the codec option Cod-EVS enable 

the user to measure and analyze super-wideband and full-
band connections. In addition, HEAD acoustics will present 
the new analysis system VoCAS to a broad audience for the 
first time. The powerful software allows quick and objective 
quality evaluation of speech recognition systems under real-
istic and reproducible test conditions. In addition, the stand 
visitors have the opportunity to experience live demonstra-
tions of our further developed motorized handset positioner 
HHP IV MotoMount. A wide range of measurement positions 
for speech quality tests for all kinds of handsets can be real-
ized automatically, easy and fast.

We would be glad to welcome you at our booth 7J65!

Fairs & Conferences
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of VoCAS. The setup is completed by the background 
noise simulation software 3PASS or HAE-BGN (includ-
ing the necessary components.) This simulation soft-
ware can be controlled via VoCAS.
 In comparison to the evaluation of mobile devices, 
for example, mobile devices, the setup for testing ve-
hicle-mounted ASR systems only differs in terms of the 
background noise simulation system (see Fig. 2). For this 
purpose, the software HAE-car is used instead of 3PASS 
or HAE-BGN.

Audio files
For testing different voice control systems, audio source 
databases with appropriate voice commands are re-
quired. VoCAS offers the incentive of creating own 
audio databases by importing voice recordings as well 
as expanding existing databases individually. Valid file 
types are .dat, .wav, .mp3 or .pcm. Users are allowed to 
configure the playback of voice recordings as required 
by using the comprehensive setup options. Here, the 
Lombard effect according to ITU-T standards P.1100 

via the mouth simulator of the artificial head. Via the 
ear microphones of the HMS it is possible to monitor 
any acoustical feedback of the device under test. The 
MFE VI.1 can easily be controlled via the user interface 

From multi-media systems in vehicles via mobile phones, tablets and telephone hotlines to the banking sector, where, 
for example, access to the account is authenticated by means of voice biometrics: more and more applications rely 
on Automatic Speech Recognition (ASR). The quality of voice control systems is closely linked to the recognition rate. 
This is influenced by a number of factors, such as background noises, language or user accent. The main point is 
that the systems are only accepted by users if the complete voice commands or the keywords (keyword spotting) 
are correctly understood by the system. With VoCAS, the efficient software for evaluating ASR systems, the quality of 
voice control systems can be tested objectively and quickly under realistic and reproducible test conditions.

VoCAS – Flexible. Realistic. Reproducible.
Evaluate voice control systems efficiently with the turnkey test solution

The playback of voice commands can be configured 
individually.

Figure 2: 
Test setup for 
ASR systems

in vehicles

Figure 1: 
Test setup for 
ASR systems of 
mobile devices

Test setups
The setup for testing a voice control system in a mo-
bile phone for example consists of various hardware 
and software components (see Fig. 1). The artificial 
head measurement system HMS II.3 (alternatively 
HMS II.6), in conjunction with the measurement front 
end MFE VI.1, allows the playback of voice recordings

Product News
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and P.1110 can be set and the playback configurations 
for different levels can be adjusted.
 As an absolute advantage, VoCAS allows realistic 
test conditions by taking background noises into ac-
count. As soon as a background noise simulation soft-
ware (3PASS, HAE-BGN, HAE-car) is connected, users 
have access to the realistic noise scenarios of this soft-
ware via VoCAS: from cafeteria noise over slow and fast 
vehicle noises to train platform noise.

Execution of tests
Depending on the device under test and the request-
ed test case, the appropriate test sequence can be de-
fined in VoCAS. All eligible commands for controlling 
a voice control system can be evaluated, such as voice 
commands for vehicle navigation (“Navigate to New 
York airport”) or voice commands for calling via mo-
bile phone (“Call John Doe”). Each test sequence con-

Please find further details on VoCAS such as features and system requirements on the website:
www.head-acoustics.de/eng/telecom_VoCAS.htm

A wide variety of realistic noise scenarios is available 
as soon as a background noise simulation software is 
connected.

The possible variants of a test sequence arise from the 
parameterizable properties (e.g. language, speaker, 
destination) of the recordings and by the choice of, for 
example, the background noise.

sists of different elements and is processed sequentially. 
These elements are, for example, playing test sentences 
or background noises, inserting pauses for acoustical 
feedback of the voice control system or the evaluation 
of the device under test. All elements can be arranged 
flexibly, added as often as required and adjusted indi-
vidually. 
 Furthermore, Python scripts can be embedded for 
further automation by implementing a connection to 
the system being tested. Each test sequence is repro-
ducible. By applying different parameter sets (e.g. dif-
ferent speakers, languages, destinations, background 
interference), users can perform a guided assessment of 
the system to be tested and receive a clrearly structured 
evaluation of the results afterwards.

Analyze the results
VoCAS convinces with clear representation of test re-
sults (see figure below). Both, percentage values (e.g. 
60 % of voice commands recognized, 40 % not recog-

nized) as well as a colorful accentuation can be chosen 
for an optimal interpretation of the test results. Further-
more, different voice control systems can be compared 
directly. All available parameters (e.g. utterance, speak-
er, language, background noise) can be selected for 
result presentation. This enables the user to check which 
test sentence has passed or failed the test with certain 
attributes.

The results are presented as percentage values 
and color-coded, so that they can be interpreted 
quickly and easily. 
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ACQUA 3.5.100: New Version. New useful Features.
In addition to the improved user-friendliness, the latest version of ACQUA, the powerful and versatile 
communication analysis system from HEAD acoustics, offers numerous new useful features. Below we present 
the highlights of ACQUA 3.5.100:

With regard to the measurement front end MFE VIII.1, 
ACQUA 3.5.100 offers various innovations that in-
crease the performance range.

Cod-EVS
The EVS codec of the software option Cod-EVS is now 
based on the current version 13.3.0 of the 3GPP stan-
dard TS 26.442. Cod-EVS supports all specified band-
widths from narrowband to fullband and all bit rates 
and modes.

MFE VIII.1-SPE
Now, the new hardware extension MFE VIII.1-SPE in-
creases the performance when using the communica-
tion codec EVS (Enhanced Voice Services). Among other 
things, the combination with IP network impairments is 
possible (requires the software option MFE VIII.1-IMP).

MFE VIII.1-IMP
The option MFE VIII.1-IMP allows users to simulate 
different IP network impairments, such as delay, jitter, 
or packet loss, directly at the source of the signal and 
to apply it to the outgoing IP packets of the MFE VIII.1. 

The implementation of HEAD acoustics is worldwide 
unique: MFE VIII.1-IMP attaches the impairment in-
formation to the time signal before encoding. Thus, 
always the same im-
pairments are ap-
plied to the same 
part of the time sig-
nal regardless of the 
DTX state. This way, 
network impairments 
are reproducible 
even with activated 
DTX.

Since the new ACQUA 
version, new editing 
and display possibil-
ities for the adjusted 
network impairments 
have been added. The adjusted network impairments 
are displayed as table and as “Delay vs. Time” dia-
gram. It is possible to edit the network impairments 
and to export them as .tcn, .bin or .txt files. Another 
feature is that the jitter of the device under test can be 
measured at the MFE VIII.1 and can be queried via 
ACQUA.

Speech Transmission Index (STI)
In the calculation of the STI, users can switch between 
the old version (IEC 60268-16:2003) and the new 
version (IEC 60268-16:2011). The STI calculation re-
quires ACOPT 27. In addition, there is only one STIPA 
mode (so far two, Male and Female) for which a new 
test signal is used.

ACQUA 3.5.100 provides new features for the use with 
the measurement front end MFE VIII.1.

The HEAD acoustics implementation of the EVS codec 
supports all codec modes of EVS.

Please find detailed information on other new features in our document “What’s New in ACQUA 3.5.100” on the 
website: www.head-acoustics.de/eng/telecom_acqua_download.htm

Network Impairment 
Options
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Dr. Hans W. Gierlich new chairman of the ETSI Technical 
Committee “Speech and multimedia Transmission Quality”

In October 2016, Dr. Hans W. Gierlich, Managing 
Director of the Telecom divison, has taken over as 
chairman of the Technical Committee for “Speech 
and Multimedia Transmission Quality (STQ)” of the 
European Telecommunications Standards Institute 
(ETSI). The working group STQ defines the test meth-
odologies and the relevant test setups to be implpe-
mented for the different test events. In addition to 

the chairman of the ETSI 
committee, Dr. Gierlich has 
maintained excellent con-
nections to various stan-
dardization bodies, such as 
ITU-T, 3GPP, GCF, IEEE, TIA, 
CTIA, DKE and VDA.

Information

In mid-November 2016, the international trade fair ITU 
Telecom World and the 3rd ITU test event were held 
in Thailand’s capital Bangkok. At the trade fair, HEAD 
acoustics built a set-up at the booth of the standardiza-
tion organization ITU to show how the speech quality of 
mobile phones in vehicles in conjunction with hands-free 
kits is tested according to ITU standards. For this pur-
pose, a tuk-tuk which is so characteristic for Bangkok’s 
street scene was chosen - the test setup was a highlight 
of the fair (see picture).

 At the same time, the 3rd ITU test event took place. 
Here, the speech communication of mobile phones in 

Japan. Thailand. Great Britain. USA. France. In recent months, HEAD acoustics GmbH has been represented at 
trade fairs and test events worldwide and has held seminars. The aim is to present the latest developments in the 
field of speech quality analysis and to provide its know-how in measurement and analysis methods.

Provide latest solutions and know-how
HEAD acoustics GmbH is globally present at trade fairs and seminars

Product News

conjunction with vehicle-mounted hands-free telephone 
systems was assessed. HEAD acoustics again served as 
the official test laboratory providing the necessary test 
equipment. Mobile phone manufacturers took the op-
portunity to test their product for compatibility with car 
hands-free kits.
 At the end of 2016 HEAD acoustics held seminars in 
Japan, England, USA and France. The seminars provided 
a forum to show the latest developments in test methods 
and ongoing standard activities for speech quality anal-

ysis. The topics of super-wideband, fullband 
and EVS were on the agenda, too, as well as 
new features of the HHP IV and the associated 
possibility of fully automated measurements 
of mobile phones. In addition, testing of eCall 
systems was an important topic: Both, the 
current requirements for speech communi-
cation quality defined in the ERA-GLONASS 
standard GOST R55531 and in the interna-
tional standard ITU-T P.1140 were explained. 
VoCAS, the new analysis system for voice 
control systems, was also presented at the 
seminars. The feedback from the participants 
at the seminar clearly showed that evaluating 

speech recognition of such systems is a big issue for 
both automotive and mobile phone manufacturers.
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• TS 26 131-32: Handset and headset 
measurements according to standard 
revision V12.4.0/12.6.0 Release June 
2015 has been implemented; The speech 
quality test technology POLQA has been 
updated from version 1.1 to 2.4; Now, 
minimum, nominal and maximum vol-
ume can be set and controlled via Single 
Measurement Descriptor (SMD) and, if 
necessary, the volume (loudness rating) 
can be displayed via the loudness set-
ting; Volume control via Bluetooth® im-
plemented (requires ACQUA 3.4.100)

• ES 202 737/38 & ES 202 739/40: Now real 
speech is used as test signal according to ITU-T 
P.501

• GOST R55531-NB: SMDs are designed more us-
er-friendly, which optimizes the performance of the 
whole standard

• P.1100 & P.1110: Both standards are implement-
ed according to ITU-T standards P.1100 and P.1110, 
revision January 2015; The implementations of the 

In close co-operation with standardization bodies and organizations in the telecommunications industry (3GPP, 
ITU-T, ETSI, TIA, GCF, etc.), HEAD acoustics has contributed significantly to the development of new telecommuni-
cation standards for almost 30 years. The relevant standards are implemented in test suites for use with the commu-
nication quality analysis system ACQUA. These test suites enable automated measurements according to standard 
specifications or further analyzes based on the comprehensive know-how of HEAD acoustics. Here is an overview of 
measurement standards, which were revised in 2016:

ACQUA measurement standards
Revised standards in 2016 and planned updates in Q1/2017

• UG TS 26 SWB/FB: Based on release 13 of the 
3GPP standard TS 26.131/132, the new version 

Measurement standards, which will be newly released in Q1/2017 or received an update:

allows measurements for super-wideband and full-
band capable mobile phones with the EVS codec 
via Voice over LTE. In particular, delay measure-
ments with network impairments have been added. 
Furthermore, the HHP IV is integrated in the UG TS 
26 SWB/FB so that fully automated measurements 
of the entire standard are possible (see article on 
page 7).

• HAC Suite: The Hearing Aid Compatibility Test 
Suite consists of three different hearing aid compat-
ibility standards: FCC 47CFR CH.1 §68.316 / 317, 
ITU-T P.370 and TIA-1083-A. The last mentioned 
standard will be renewed in early 2017. In addi-
tion, the ETSI standard ES 200 381-1 supplements 
the HAC Suite as a fourth part. All four standards 

upcoming revision 2017 are scheduled right after 
Q1/2017

• P.1140: Two background noise scenarios accord-
ing to ITU-T standard P.1140 have been added

• HQS-ICC: Optimized processes within the SMDs

• Skype-Lync: Includes new measurements as well 
as the modification of the main client (now Skype 
for Business)
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The motorized handset positioner HHP IV MotoMount is increasingly integrated into the measurement technology 
of HEAD acoustics. As of late, further ACQUA measurement standards support the HHP IV.

ACQUA measurements standards support the HHP IV
Fully automated measurements of the standard / Time savings of up to 50 %

In addition to the standards Skype-Lync, ES 202 737/38 
and ES 202 739/40 standards, also the TS 26 131-32 
as well as the UG TS 26 131-32, the super-wideband 
and fullband extension of the 3GPP standard, provide 
this feature. In case mobile phones are used as device 
under test (DUT), even the HHP IV option „BT-Vol HHP 
IV“ can be used for handset measurements.

The advantages of this innovation:

• Almost all standards with handset measurements, 
whether VoIP or mobile, require different applica-
tion forces for some measurements. Due to the fact 
that the HHP IV is integrated into the implementa-
tions, manual adjustment in the measuring space is 
no longer necessary.

• In addition, some standards require handset mea-
surements in different positions. This can be auto-
mated with the HHP IV.

• All standards require measurements with different 
receive volume settings (at least: minimum, nominal 
and maximum). The new HHP IV option controls 
the volume settings for mobile measurements com-
pletely and automatically.

• Furthermore, all standards require measuring a 
nominal loudness rating. The volume setting on the 
telephone must be adjusted until the target value is 
reached. This task is realized by the option „BT-Vol 

HHP IV“ which performs this independently.

• All these aspects listed above create enormous ben-
efits on reproducibility and temporal effort of mea-
surements. Depending on the DUT and the execution 
of measurements time savings of up to 50 percent 
are possible. In combination with other features of 
the new standards, completely automated measure-
ments of the entire standard can be realized.

HEAD acoustics will integrate HHP IV support in all fu-
ture ACQUA measurement standards, where handset 
measurements exist.

Numerous ACQUA standards support the HHP IV, which 
allows fully automated measurements of the entire standard.

Please find a list of all available ACQUA standards, including the corresponding revision numbers, on the HEAD 
acoustics website: www.head-acoustics.de/eng/telecom_measurement_standards.htm

With P.381 and HIB I, HEAD acoustics offers measurement 
equipment for assessing headsets and headset interfaces.

are used to examine a handset ś magnetic coupling 
ability employing the HAC II (handset positioner 
and probe coil).

• P.381: The implementation of this standard will 
correspond to ITU-T standard P.381 and will in-
clude measurements for headsets and headset in-
terfaces of mobile phones. All interesting parame-
ters, especially of the headset interface are covered 
by P.381. In combination with the Headset Interface 
Box HIB I, a turnkey solution is available to assess 
headsets as well as headset interfaces.

Product News
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Information

New Application Note: Establish LTE & 2G / 3G connections 
to HEAD acoustics equipment via R&S®CMW500
HEAD acoustics measurement systems feature both 
easy usage and user friendliness. With the help of our 
application notes, we support you to optimize pro-
cedures and settings. The new Application Note “Es-
tablish LTE & 2G / 3G connections to HEAD acous-
tics equipment via R&S®CMW500” presents different 
measurement setups to test mobile devices with cur-
rent mobile communication standards. The setups are 
designed for testing communication via VoLTE, 3G or 
2G connections. Both, the R&S®CMW500 radio tester 
as well as HEAD acoustics measurement equipment, 

such as the communication 
quality analysis system ACQUA 
and the measurement front 
ends MFE VI.1 and MFE VIII.1, 
are used. The application note 
guides users through the con-
figuration of the corresponding 
hardware or software step by 
step.

www.head-acoustics.de/eng/telecom_application_notes.htm
Please find the application note on the website:

Expanding to Asia: HEAD acoustics GmbH with new   
subsidiary in South Korea
As of October 1, 2016 the newly founded subsidiary 
HEAD acoustics Korea Co., Ltd. starts business oper-
ations and is from then on the direct contact for cus-
tomers in South Korea. With the launch of operations 
in Seoul, HEAD acoustics expands its presence in the 
international market and highlights the importance of 
business in the Asian region.
“Through our subsidiary in South Korea, we will pro-
vide our numerous local customers with an even 
greater level of expert advice and intensive support in 
the usual high quality”, says Prof. Dr. Genuit, founder 

and CEO of HEAD acoustics GmbH. “Thanks to our 
team of HEAD Korea we will be able to focus even 
more on service and performance.”
Mr. Kyu-Sung Lee will be responsible for the manage-
ment of the new subsidiary. Customers in South Ko-
rea have known Mr. Lee and his staff as competent 
and reliable contacts for more than 23 years. HEAD 
acoustics Korea Co., Ltd. is therefore based on suc-
cessful structures, a team with proven high expertise 
and a high-profile network.

Company


